The first four-color light curves of V868 Mon in the B V R c and I c bands are presented and analyzed by using the Wilson-Devinney method of the 2013 version. It is discovered that V868 Mon is an A-subtype contact binary (f=58.9 %) with a large temperature difference of 916K between the two components. Using the eight new times of light minimum determined by the authors together with those collected from literatures, the authors found that the general trend of the observed-calculate (O-C) curve shows a upward parabolic variation that corresponds to a long-term increase in the orbital period at a rate of dP/dt = 9.38 × 10 −7 day · year −1 . The continuous increase may be caused by a mass transfer from the less massive component to the more massive one.
Introduction
V868 Mon, also named BD-2 2221 or GSC 4835 1947, is a relatively bright (V = 8.9 mag) eclipsing binary. Its light variability was first discovered on Stardial images by Wils et al. (2003) . The linear ephemeris determined by them is:
Min.I(HJD) = 2452681.731 + 0 d .63772 × E.
Later, Otero et al. (2004) improved its orbital period to P = 0.637705 days and classified this binary as EB type. Then, Deb et al. (2011) listed the geometrical and physical parameters obtained from the V band CCD data of the All Sky Automated Survey (ASAS)-3 project using 1 the Wilson-Devinney code. As the ASAS-3 data of V868 Mon has a very low precision and was observed only in V band, more observation about this target is still needed. The 2MASS infrared color index of V868 Mon gave J -K = 0.16, corresponding to an F0 spectral type. But the color index of T ycho-2 (B-V ) = 0.20 redetermined the spectral type to be A8V. According to the spectral template result of Pribulla et al. (2009) , the spectral type between A8 to F1 was an acceptable result.
New Photometric Observations
The four-color (B V R c and I c ) light curves of V868 Mon were observed in three continuous nights on February 1, 2 and 3 in 2012 with the Andor DW436 2K CCD camera attached to the 60cm reflecting telescope at Yunnan Observatories (YNOs). The coordinates of the variable star, the comparison star and the check star are listed in Table 1 . During the observation, the wide band, Johnson-Cousins B V R c I c filters were used. The integration time was 50s for B band, 25s for V band, 15s for R c band, and 10s for I c band respectively. A few lines of the original light curve data are displayed in Table 2 . The phase of those observations displayed in Fig. 1 were calculated with the following linear ephemeris:
Min.I(HJD) = 2455961.142815125 + 0
Meanwhile, the authors got three times of minima (TOMs) through the light curve observation on February 1, 2 and 3 in 2012. After that, two TOMs were observed on February 28 and December 17 in 2012 using the 60cm reflecting telescope at Yunnan Observatories. One TOM was observed on January 21 in 2014 using the 85cm reflecting telescope in Xinglong Observation base. Two TOMs were observed on November 14 and 16 in 2014 using the 1m reflecting telescope at Yunnan Observatories. PHOT (measure magnitudes for a list of stars) of the aperture photometry package of the IRAF was used to reduce the observed images. By using a least-square parabolic fitting method, the new CCD times of light minimum were determined and listed in Table 3 . The TOM observational data are list in Table 10 to Table  26 . Notes. These are only a few lines of the light curve data, the whole data are list in Table 6 , Table 7 , Table 8 and Table 9 . Notes. 60cm and 1m denotes the 60cm and 1m reflecting telescope in Yunnan Observatories respectively, and 85cm denotes to the 85cm reflecting telescope in Xinglong Observation base.
Orbital Period Variations
The study of the orbital period change is a very important part for contact binary stars. But the period change investigation of V868 Mon has been neglected since it was discovered 3 as an contact binary system in 2003. In this paper, we collected all available times of light minimum and list them in Table 3 . Using the ephemeris given in O-C gateway 1 ,
the (O − C) values are computed. The (O − C) values (observational times of light minimumcalculational times of light minimum) calculated by equation (3) are listed in the fourth column of Table 3 , and plotted in the upper panel of Fig. 2 . During the computation, times with the same epoch have been averaged, and only the mean values are listed in Table 3 . The general (O-C) 1 trend of V868 Mon shown in the upper panel of Fig. 3 indicates a visual change in its orbit. Based on the least-square method, an upward parabolic variation is added to the linear ephemeris of Equation (3). The new ephemeris is
Min.I = 2453057.65933(±0.00018) + 0.637704468(±0.000000135) × E +0.81956(±0.023212) × 10
With the quadratic term included in this ephemeris, a continuous period increase, at a rate of dP/dt = 9.38 × 10 −7 day · year −1 is determined. The residuals from equation (4) 
The Analysis of the light curves by W-D Code
V868 Mon has been found as a variable system for more than 10 years. To understand its geometrical structure and evolutionary state, the B V R c and I c light curves shown in Fig.  2 were analyzed using the W-D method of 2013 version (Wilson & Devinney 1971; Wilson 1990 Wilson , 1994 Wilson & Van Hamme, 2003; Van Hamme & Wilson 2007; Wilson 2008; Wilson et al. 2010; Wilson 2012) . During the solution process, the effective temperature of star 1 was chosen as T 1 = 7400K according to its spectral type of A8/F1 (Cox2000). The radial velocity study of V868 Mon given by Pribulla et al. (2009) show that the mass ratio of this binary system was q = 0.373(8). As shown in Fig. 1 , the light curve depths between the primary minima and the second minima have large difference, thus, the effective temperature between the primary star and the second star may also have large difference. So we take the values of the gravity-darkening coefficients and the bolometric albedo for both components differently, i.e., g 1 = 1, g 2 = 0.32 (Lucy 1967 ) and A 1 = 1, A 2 = 0.5 (Rucinski et al. 1969) . The limb-darkening coefficients were used according to Van Hamme (1993) 's table (x and y are the bolometric and bandpass limb-darkening coefficients). The adjustable parameters were: the orbital inclination i; the mean temperature of star 2, T 2 ; the monochromatic luminosity of star 1, L 1B , L 1V , L 1R and L 1I ; the dimensionless potential of star 1 (mode 3 for overcontact configuration, Ω 1 = Ω 2 ); and the third light, l 3 . The photometric solutions are listed in Table 4 and the theoretical light curves computed with those photometric parameters are plotted in Fig. 3 and Fig. 4 . And also, the contact configuration of V868 Mon is displayed in Fig. 5 . 
Notes. The authors use the mass ratio of V868 Mon given by Pribulla et al. (2009) and made it as an unadjustable parameter. 
Conclusions
The light curve solution indicates that V868 Mon is a A-subtype overcontact binary system. During the computing, the authors set the third light (l 3 ) as an adjustable parameter, and both of the results with and without l 3 are presented in Table 4 . The results show that when l 3 is added, the W-D program will obtain a much smaller residual. In Fig. 3 and Fig. 4 , the solid lines represent the theoretical light curves. It is obvious to point out that theoretical light curves containing third light give a much better fitting, especially for the primary and the second minima. Thus, V868 Mon is probably a triple system. The inclination of the binary system is i = 83.67
• . According to the radial velocity study by Pribulla et al. (2009) , who gave the result that (M 1 + M 2 )sin 3 i = 2.504 and q=0.373, the authors can get the absolute elements of V868 Mon in solar units as shown in Table 5 . The evolutionary statu of the primary star places it in the middle between the Zero Age Main Sequence (ZAMS) and Terminal Age Main Sequence (TAMS) lines of the H-R diagram. The secondary component is evidently more evolved than the primary star and is clearly overluminous and have higher effective temperature for its present mass. The orbital period of V868 Mon is increasing at a rate of dP/dt = 9.38×10 −7 day ·year −1 . The long term period decreasing may be due to conservative mass transfer from the less massive component to the more massive one, which coincides with the result of Qian et al. (2001) . By combining the absolute parameters of V868 Mon with the well-known equation
× dp/dt, the mass transfer, at a rate of dM 2 dt = 6.93 × 10 −7 M ⊙ /year is determined. However, we can't exclude the possibility of angular momentum loss due to a magnetic stellar wind. As V868 Mon is a late A, early F type star, and our observation have not detected any activity of magnetic spot, so maybe the mass transfer from the less massive component to the more massive one is more reliable. And also, as the light curves analysis shows that there is a third component around the binary system and the O-C diagram consists of only 16 points in a time span of 12 years, the upward parabolic variation may be just a part of the periodic variation caused by the third component. Thus, more observation of TOMs are needed in the future.
Most of contact binaries have temperatures of the components roughly equal because of sharing a common envelope with the same entropy, thereby making the effective temperatures almost equal over the surface (Paczyński et al. 2006) . As in the case of V868 Mon, the contact of degree is 58.9 %, which means this system is a deep contact binary system, and photometric solutions list in Table 4 gives a large temperature difference (916K) between the primary and the secondary star. The authors suppose that V868 Mon is a detach system at first, then mass transfer occurs between the two components, and it evolve into a contact system gradually. This is quite different from those of late type contact binaries in which the existence of the third component have played an important role during their formation and evolution (Qian et al. 2013) . The formation and evolution of early-type contact binaries are still unsolved problems in stellar astrophysics. More observation and analysis about early type contact binaries are quite needed.
In summary, V868 Mon is a deep contact (contact of degree larger than 50 %) binary with total eclipses, which allows us to derive very precise photometric elements. Long term period investigation reveals that the period of V868 Mon shows a secular period increase, which may due to the mass transfer between the two components. 
